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DETAILED ACTION 

Specification 

The disclosure is objected to because of the following informalities: On page 7, lines 19 and 20 
"the temperature of na integrated circuit" is in error. It appears that "na" should be "an". Appropriate 
correction is required. 

Drmvings 

The drawings are objected to because Figures 1 and 2 utilize the same name for two different 
structures. Note that elements 1 10 and 210 have the same name "Temperature Sensor". The examiner 
suggests that element 110 should be labeled "Temperature Sensor Circuit" and element 210 should be 
labeled "Temperature Sensor and Calibration Circuit". Also note that the terminology chosen should be 
consistent with that used in the specification and claims. A proposed drawing correction or corrected 
drawings are required in reply to the Office action to avoid abandonment of the application. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu et al 
6,483,764 (Hsu) in view of Vergis 6,453,218 (Vergis). 

Columns I and 2 of Hsu describe an integrated circuit memory device, i.e. DRAM chip (See in 
particular column 1, lines 57-67 and column 2, lines 1-17). This device includes a clock generation 
circuit that takes the form of a refresh circuit. Hsu specifically recites that the refresh circuit has a control 
circuit that receives the signal from a temperature sensor (See column 1, around line 59). This control 
circuit generates a refresh signal according to a ROM look-up table. The desired refresh rate, i.e. period, 
for a particular temperature range is then selected. The control circuit of Hsu thus forms the "clock 
period controller circuit" that generates a "clock" signal based on the "period control signal" from the 
ROM look-up table. The ROM look-up table then forms a "calibration circuit" that is responsive to a 
coding signal. Note that all look-up tables, i.e. registers, require a coding signal. This coding signal 
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determines the period of the refresh clock and thus this coding signal is a "period coding signal". Hsu 
also as noted above utilizes a temperature sensor that forms part of a "temperature sensor circuit 5 ' to sense 
the temperature of the chip. The temperature sensing circuit of Hsu produces a signal applied to the 
"clock period controller circuit" (See column 1, around line 60) which causes the "period control signal" 
from the look-up table to be based on the temperature output signal and the calibration circuit composed 
of at least the ROM look-up table noted above. Hsu also specifically points out that the temperature 
sensor "must be calibrated" (See column 2, around line 1 1). This above structure of Hsu provides for a 
method for controlling the refresh period of an integrated circuit memory device that controls the refresh 
clock such that the period control signal is obtained from a look-up table. The above structure of Hsu also 
provides for changing the period of the clock based upon "variations in the operational temperature of the 
semiconductor memory device" (See column 1, around line 65). 

Hsu while strongly suggesting the use of a calibration circuit for use in the temperature sensing 
circuit, Hsu does not show the specifics of such a circuit. 

Vergis also employs a temperature sensor 102 to sense the temperature of a memory device (See 
Figure 1 and the abstract of Vergis). Column 2, lines 24-68 and column 3, lines 1-45 of Vergis describes 
a calibration circuit in the form of a register 104 that provides a calibration constant so that the 
"temperature signal" from the temperature sensing circuit is accurate. The calibration circuit of Vergis 
has two states that "first state" (i.e. "test mode") where the sensor-is "tested against known parameters" so 
that the proper data can be written into the calibration circuit 104, via a "coding signal". Also in this 
"first state" a signal will be produced at the output of the temperature sensor circuit that will be based on a 
"temperature sensor output control signal", i.e. the known parameter upon which the device is being 
tested. Normal run conditions define the "second state" in Vergis where the output of the temperature 
sensor 102 is modified by the calibration circuit 104 to produce a temperature output signal based upon 
the temperature sensor and the calibration circuit. All registers require a "coding signal" when written 
with data. This signal is what applicant refers to as a "temperature-coding signal". The output of the 
"temperature sensor" of either Hsu or Vergis is what applicant calls "an operating temperature signal" or 
"temperature output signal" or "operational temperature signal". In Vergis the "operating temperature 
signal" is digital because of the A/D converter 122 and the register 104 thus this signal "comprise a 
plurality of bits, ones of which correspond to temperature operating ranges of the memory device". The 
output of the register in Hsu is likewise digital. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Hsu with a temperature calibration arrangement like that disclosed by 
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Vergis that includes a register 104 so as to adjust the output of the temperature sensor of Hsu to obtain a 
more accurate measurement of the temperature of the memory device as taught by Vergis. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu and Vergis as 
applied to claims 1, 12 and 13 above, and further in view of Tillinghast et al. 5,278,796 (Tillinghast). 

All the same reasoning as applied against claims 1, 12 and 13 above and the following: Hsu and 
Vergis are both silent on the refresh clock generator circuit having an oscillator that generates the ''refresh 
clock" with a period based on the period control signal. 

Tillinghast discloses a temperature dependent DRAM refresh circuit similar to Hsu. Tillinghast 
discloses the specific details of the refresh clock generator circuit. Specifically, Tillinghast shows in 
Figure 1 and describes in the specification a refresh clock composed of an oscillator "OSC" and an 
encoder "ENCODE" that takes the period control signal and encodes that to a signal the "OSC" can use 
so the correct refresh rate, i.e. correct period can be selected. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have replaced the generic clock circuit of Hsu in combination with Vergis with a 
clock circuit composed of an oscillator and an encoder so as to generate the "refresh clock" with a period 
based on the period control signal because, as the reference (Hsu and Vergis) is silent on the specifics of 
the clock circuit, any art-recognized equivalent refresh clock circuit would have been usable such as the 
conventional oscillator and encoding unit of Tillinghast. 

Claims 2, 3, 17, 24, 26, 3 1 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hsu and Vergis as applied to claims L, 12 and 13 above, and further in view of Millman : "Micro- 
electronics" (Millman). 

All the same reasoning as applied against claims 1, 12 and 13 above and the following: Hsu and 
Vergis are both silent on the specific make-up of the calibration circuit that makes up in part the 
temperature sensor circuit. The most detailed description is that it is composed of a register. Hsu and 
Vergis do not identify the plurality of fuses therein. 

Hsu and Vergis also are both silent on the specific make-up of the ROM look-up table that makes 
up at least in part the calibration circuit of the clock period controller. Hsu and Vergis do not identify a 
plurality of fuses contained within this ROM look-up table. 

A register is a generic term for memory device such as RAM, ROM, etc.. Millman discloses the 
conventional form for a basic ROM. Namely, a read only device can have '"fuses" to represent the data 
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points therein and the coding signal programs the memory device by breaking "cutting 1 ' selective fuses as 
recognized by page 285 of Millman. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have replaced the generic memory device that makes up at least in part the 
calibration circuit of the temperature sensor circuit with a ROM that employs fuses responsive to a coding 
signal because, as the reference (Hsu and Vergis) is silent on the specifics of the memory device that 
makes up at least in part the calibration circuit of the temperature sensor circuit, any art recognized 
memory device would have been usable such as the conventional ROM of Millman that employs fuses 
responsive to a coding signal. 

Accordingly, it would have been obvious to one of ordinary' skill in the art at the time the 
invention was made to have replaced the generic memory device that makes up at least in part the 
calibration circuit of the clock period controller with a ROM that employs fuses responsive to a coding 
signal because, as the reference (Hsu and Vergis) is silent on the specifics of the memory device that 
makes up at least in part the calibration circuit of the clock period controller, any art-recognized memory 
device would have been usable such as the conventional ROM of Millman that employs fuses responsive 
to a coding signal. 

As noted above Hsu and Vergis makes obvious an integrated circuit memory device that includes 
among other things a temperature sensing circuit and a clock period controller. The method steps recited 
in claims like claim 26 are an obvious consequence of the circuit made obvious above. As noted above 
the structure made obvious has a temperature sensor circuit that includes a calibration circuit with a 
plurality of fuses and a clock period controller. The structure made obvious above receives the coding 
signals for both the calibration circuits. The calibration circuits then will output the correct or u real" 
temperature and the correct period or rate for the refresh operation respectfully. The step of "generating 
the refresh clock" wherein the period is controlled in accordance to the operational temperature of the 
semiconductor, i.e. chip, memory device is clearly provided for as indicated above. The operational 
temperature signal is digital as indicated above and thus the bits of the signal are enabled and the period 
controlling signal from the calibration circuit of the clock period controller is generated by receiving the 
period coding signal, which controls the period of the refresh clock, in response to the enabled operational 
temperature signal as indicated above. Clearly the coding signal for the calibration circuit of the clock 
period controller selects the proper refresh rate, or period based upon the temperature sensor circuit's 
output. As recognized by Hsu selecting the refresh period based upon the temperature allows for the 
saving of energy. The structure made obvious above outputs a digital sensor output signal, i.e the signal 
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output from the temperature calibration circuit by receiving the sensor coding signal and sensing the real 
operational temperature from the temperature sensor directly. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hsu : Vergis and Millman 
as applied to claims 1-3, 12, 13, 17, 24, 26, 3 1 and 32 above, and flirdier in view of Tillinghast et al. 
5,278,796 (Tillinghast). 

All the same reasoning as applied against claims 1-3, 12, 13, 17, 24, 26, 3 1 and 32 above and the 
following: Hsu, Millman and Vergis are both silent on the refresh clock generator circuit having an 
oscillator that generates the "refresh clock" with a period based on the period control signal and the clock 
generator further comprising a counter that changes the period of the refresh clock by receiving the output 
signal of the oscillator. 

Tillinghast discloses a temperature dependent DRAM refresh circuit similar to Hsu. Tillinghast 
discloses the specific details of the refresh clock generator circuit. Specifically, Tillinghast shows in 
Figure 1 and describes in the specification a refresh clock composed of an oscillator "OSC" and an 
encoder "ENCODE" that takes the period control signal and encodes that to a signal the "OSC 5 can use 
so the correct refresh rate, i.e. correct period can be selected. This period is selected from the output of 
the OSC circuit applied to a "refresh counter 5 and gate circuit (REF) (See column 3, around line 67). 

Accordingly, it would have been obvious to one of ordinal*}' skill in the art at the time the 
invention was made to have replaced the generic clock circuit of Hsu in combination with Vergis with a 
clock circuit composed of an oscillator, an encoder and counter so as to generate the "refresh clock" with 
a period based on the period control signal because, as the reference (Hsu, Millman and Vergis) is silent 
on the specifics of the clock circuit, any art-recognized equivalent refresh clock circuit would have been 
usable such as the conventional oscillator, counter and encoding unit of Tillinghast. 

Allowable Subject Matter 

Claims 4-11, 14, 18-23 and 27-30 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. The prior art of record fails to teach or suggest the use of the temperature 
sensor output control signal to select the "first" or "second" state of the temperature sensor circuit. The 
prior art of record fails to teach or suggest the clock period controller circuit as having a plurality of 
period controllers each calibrated by the calibration circuit and selecting one of the period controllers via 
the temperature output signal to generate the period control signal! The prior art of record fails to teach or 
suggest the temperature sensor output control signal as being composed of a plurality of bits which 
indicates the first mode i.e. test mode or second mode i.e. normal operating mode while indicating the 
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temperature range which the semiconductor memory device is operating. The prior art of record fails to 
teach or suggest the multiplexer connected in the manner claimed. The prior art of record fails t teach or 
suggest the generation of the operational temperature signal according to logic values of a plurality of bits 
of the sensor output signal by receiving the sensor output signal and sensing the temperature sensor 
output control signal (See Figure 2 of the instant application.). 

Claim 16 is allowed. The prior art of record fails to teach or suggest the use of the temperature 
sensor output control signal to select the "first" (test) or £t second"(normal) state of the temperature sensor 



The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Kagenishi discloses a DRAM circuit with temperature sensing. Hanbury discloses a DRAM circuit. 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Michael B. Shingleton whose telephone number is 703-308-4903. The examiner can 
normally be reached on Monday-Thursday from 8:00 to 4:30. The examiner can also be reached on 
alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Robert Pascal, can be reached on (703) 308-4909. The fax phone number for the organization where this 
application or proceeding is assigned is 703-308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is 703-308-0956. 



circuit. 



Conclusion 



MBS 

April 28, 2003 
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